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Manufacture of optical semiconductor electrode for opto-electric 
transducer used for solar cell and photo-sensor, involves spraying 
aerosol comprising mixture of semiconductor microparticle and carrier 
rate 




Number of Patents: 001 



Number of Count r 3 
.Patent Family: 

Patent No Kind Date Applicat No 

JP 2002184477 A 20020628 OP 2000380368 



Kind Date Week 
A 20001214 200273 



Priority Applications (No Type Date) : JP 2000380368 A 20001214 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 2002184477 A 12 H01M-014/00 



NOVELTY - An aerosol comprising mixture of semiconductor 
microparticle (12) and carrier gas, is sprayed on a support substrate 
(17) surface. The semiconductor microparticles are consequently 
deposited on the substrate. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

(1) optical semiconductor electrode; and 

(2) opto-electric transducer comprising the semiconductor 
electrode . 

USE - For opto-electric transducer (claimed) used for solar cell 
and photo -sensor. 

ADVANTAGE - The optical semiconductor electrode is manufactured 
easily, economically and efficiently in a short time at normal 
temperature, with reduced impurities in the semiconductor layer. The 
electrode has stable photoelectric conversion characteristics. 

DESCRIPTION OF DRAWING (S) - The figure shows the model of the film 
forming apparatus. 

Semiconductor microparticle (12) 

Support substrate (17) 

pp; 12 DwgNo 2/2 
Technology Focus: 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Materials: The 
semiconductor microparticle is a metallic oxide microparticle of 
titanium oxide, zinc oxide, tin oxide, niobium oxide, tungsten oxide, 
vanadium oxide and/or ruthenium oxide. 
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Preferred Method: The deposited semiconductor microparticle surface 
is made to absorb a sensitive dye. 
Title Terms: MANUFACTURE; OPTICAL; SEMICONDUCTOR; ELECTRODE; OPTO; ELECTRIC 
; TRANSDUCER; SOLAR; CELL; PHOTO; SENSE; SPRAY; AEROSOL; COMPRISE; 
MIXTURE; SEMICONDUCTOR; MICROPARTICLES ; CARRY; GAS; SUBSTRATE 
Derwent Class: L03; S03; Ull; U12; U13; V06; X15 
International Patent Class (Main) : H01M-014/00 
International Patent Class (Additional) : H01L-031/04 
Pile Segment: CPI; EPI 

Manual Codes (CPI/A-N) : L03-D04D; L03-E05B; L04-C11C; L04-E05D 
Manual Codes (EPI/S-X) : S03-A09; U11-C01D; U12-A02A; U12-E02; U13-D04A; 
V06-E09; X15-A04 
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Photoelectric conversion device for photoelectric cell, comprises 
semiconductor fine particle sensitized by dye having proton dissociative 
imide group 

Patent Assignee: FUJI PHOTO FILM CO LTD (FUJF ) 
Inventor: WATANABB T 

Number of Countries : 027 Number of Patents: 002 
Patent Family: 

Patent^No Kind Date ^pplicat No Kind Date, Week 

EP 1213776 A2 20020612 EP 2001129122 A 20011207 200268 B 

JP 2002176188 A 20020621 JP 2000375146 A 20001208 200268 

Priority Applications (No Type Date) : JP 2000375146 A 20001208 
Patent Details: 
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EP 1213776 A2 E 35 H01L-051/30 

Designated States (Regional) : AL AT BE CH CY DE DK ES FI FR GB GR IE IT 
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JP 2002176188 A 26 H01L-031/04 

Abstract (Basic) : EP 1213776 A2 

NOVELTY - A photoelectric conversion device comprises a 
semiconductor fine particle (21) sensitized by a dye having a proton 
dissociative imide group. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) a photoelectric cell comprising the photoelectric conversion 
device; and 

(2) a metal complex dye of formula (I) . 
M(La)ml (Lb)m2 (X)m3.Cl (I) 

M=metal atom; 

La=bidentate or tridentate ligand of formula (II) ; 

Lb=bidentate or tridentate ligand of formula (III) ; 

X=monodentate or bidentate ligand; 

ml=l-3; 

m2=0-2; 

m3=0 -4 ; 

Cl=counter ion optionally contained to neutralize charge of the 
metal complex dye; 

Zl-Z3=dissociative group of -V1-NHV2-R; 
VI and V2=-CO-, -SO-, -S02- or -P02-; 

R=H, aliphatic hydrocarbon group, aromatic hydrocarbon group, 
heterocyclic group, amino group or alkoxy group; 
Rl-R3=a substituent; 
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-frf*. BrSi> Cl„Si *fcf± (RO) „S i "Cfc 
B»l~6©T^*Ag;JS#*LI/\, C1„S i XV 

(ro) „s i\*mit®i*mm~(DBL&m*fi<®mc 

g©R»tt»*»if«v\ ±ot, 7y-©B rgasg* 
[0 0 3 7] -«SC (1) 

fcttfesg*:, IgSSfc^ifcLfc^fm*^©^ 
a^MSiLTHU -«5£ (1) vm£tlZ><k£®&U& 

««rfijffli-*rt^-c#*. c*i&©>f>-?<ba>&£ 

««i-**«o»3ft«Ki:ori£ < i-s c t ass* u 
ta5t?§5. bu feB©tt#*»j:tt#*uv>t>©i^*) 

BBK*B» **fc*rrt-cw* t < UT 
U*5«a*-S-tir-et, BS«««-CBffBB$««:9. 
a3*m3©S«fflSr*K«f$-fr5» Bw^rBKiOB 

[0 0 3 8] *fc, &#m±<D&&\z.ar»$lS23>MWS> 
«U-CL*5B^i6S*)9. C©B**»ftBafliB«r« 
«fftBtt-CBft«)fll*B«r*B»**Tt>J:v\ w© 
BttfctfSMrflS'&BfcLTtt* *A**^a«r*i-« 
Xfn^f Kft^B. (flitfa-AB mimtfbtii. 
fe«^B»**fc«K. *B»-#-W h©ttit^©BW 

S^I, ^-^-/HS, B*B^"C»MWWtB*«Wbr 
t>J:v\ w*ve>©«t LTtt, ^Vyi'H)^ h*i"> 

/H.!)^BBV?y ( 4-tert-^7*s^ 
^WBD-^y, try^v, 4-ter t-^f* 

Bi»tBtf CHP>^fKflr©*g-tt-t©**ffiv>T 
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[0039] mm&mb&fttntiz^m out. 

1 0f&et±T*>5Ci:*W*U< > 1 0 0f&Ei±-Ci>5 
£tasj:9#*L<, $6IC5 0 0f&£l±'CS>5r4:^ 

«»ttftvv&^ ±ao«C*B5S(«r±lf5*W:»aS:/J> 
*JB^5fl»fc#^Ttt, a»5 0 0 0«Sfti5J;(5i 

*t>*S<ft3. Hht. fe*ii*MN««lfctt#* L 
t^SJ5;6 J #&U — JKWCttO. ^5 0 0^^ 

~100ymti)5rt)i!»*L<, 5-50^mtfc 

[0040] *Jtiraft0Mit*i&K: i 
Jl£oMfc»Ji£*IBIJ§£S!:ttfc9* fc*v 



tt, HMEawSMMtfll t SrSftrf 
[004 1] **J£JBffiTtt:. H2£«l7*R3ftK*JI 

mi* t * t $ ti±^r n y/^^»x«t 

[0 0 4 2] 

*i-ao -C*>*. j*Ktt®2K^1-fi8&SSB$H£ 
ffl bfc. * l icHigfll l ~ 7*t«t**l l ~ 5 -eft* L 

[0 0 4 3] 

[Si] 



1 



M 



Bg 



30» 

w 




3 SOt 



200^ 



4501C 



20Q^C 

2^: 



260T- 
350^ 



200^ 

450^ 



450^ 



NESAff^X 



NSSA*f?X 



ITOftgfET 



NESAg^X 
NESAfl^X 



NESAzH?,* 



ITOttfrPET 



[0 0 4 4] 

< > &mm<tmm* t uxmigco 

•fc*-* (T I O - 0 5 - 1 3£?S&*{ 

7 Wfti3 0nm) 10g^@2^i 

1 0 fcttSU y TXamtsVU? 1 4 *W»«fc 

r (xsgMts) 2 2t«Mi*ti^ti o t&mm 

1 lir^lSE^l 0 1 3hPa (latm) fc45±5 
tt%tf7X 10Q/D> 2 0mmX2 4m 



NESAggA 



(mA/cm 2 ) 



10 



103 



8.5 



6.5 



12 



1.5 



125 



(V) 



0.65 



0.65 



0.65 



0.55 



0.65 



0.4 



0.7 



0.6 



0.6 



0.6 



0.6 



0,35 



***** 



4.6 



4.1 



33 



2.1 



4.7 



0.42 



0.7 



0.4 



0.7 



055 



03 



Oil 



3.1 



0.18 



555 



lmtt) vmWsr 



ISKSBHr?»3[i3!i!-»iJr-!«3i 



»$-frl Ommx 2 OmmOtgfflKgftfb^^ VjgmttTF 
(OitSfKSr^Jiitfco figK(CgtfcNFPfl«3^-efc'), 
«-*s|-©ttii**>fe«l9 (tlUmtt 3 0 #-C&o 
fc. ^e>nfcK<Off$lll O^ntfeofc. ft*SJ*R«P 
Xi$5«tt3 5 0 < Clw{S«fUfc. »feii«:K©ieS«jS 
SrXi»EI*f»cJ:9Ii'<fcie», T^*-*«©«fl:^* 

( i ) ic* tfc r u «t«c ox? y -/HS« 

(»S l o " 3 m o l / l ) tc8« U*«6KI»**aa«r 

[0 0 4 5] 

[fcl] 
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[0 0 4 6] <*S^*^-<O^S> H ^7^«S (2 
Ommx 2 0mm) ±(C&&£r f V V Affile 

j: 5 s o o n m<Dmz-?)m£itizn,m&tt$m&}: l 

<O2ftc0SfiiKI»C, iES 1 0 m mO^^-t- 

jgXtf2ft©SSlcffl£;h,fcrtffi2EIB]i v ^ffj:«rXii 
^-a:5fc»©Sii?Lt Lfc. CWSa5L^e>. Utiles 

^j£LT««ft£tfifcL3fe«£ftffl*£f£8!L*:. Wit 

»ai#»« (fH«fc-e-t*l«t4 : KDtte) 1 0ml 
ffc^ F?7'of^ry*5!7A7'fW Kl. 4 4 
gta^i&O. 0 76gSrg«$-erfct©^ffiUfc. 

i o o 4 7 j <K*,m»ft&<Dwm>±&(Dftnm»* 

/cm 2 roHtoH3t (AMI. 5) £f!S#U M*&« 
ft. BSScSBE, y^A^yy^9-. £&ar35£9J£L 

fc. ai^itt**^ i ic^-fo 

[0 0 4 8] (Hl£^2) 

<* i N**«li«>ft«>iM'*l 0 tfSMgl 1 
Efc2026hPa (2atm) 5 KHSELfc 

rt, &tM&f©S«l 2<o««fiaS«r2 0 0 < CiU 
fcit^l4Hlfi«!llilII-*«:-eigSr^fiUfc. HIS 
eSliPMSfc, j£&»cgLfcl$ffltt 3 *m© 
ttii^f > S»)fflL.*-C^*-Ct 3 0#-efcofc„ * 

wibmcub-Dit. zlx. %Mm\ tmm\c #e> 
[0049] <*ma:ift^ro^58>^^s«:mffiB * 

[0 0 5 0] <£*KlM»tt0lM>±e0*«Ka* 
*<a#¥3H*Slf B©£fcgfifl!ia»e>, ISlOOmW 
/cm 2 W»^ffi3t (AMI. 5) £JS#U 



*iiiC(i) 
" [oo5i] (mmms) 

<K*m#nM<ofm>m&mi o t&mmi i tarn. 

ff*4052hPa (4 a tm) tt£Z>£ 0 ICHSffiLfc 

zbSLfi-ammwi nisei 

StiJLSt^fcTfc 3 0#-?3>o;fc. 
#6*tfclg<z>B&¥, iRAtt£axttiajm*fc*ltfll 

tia-c-c*>ofc. -tut, mswi tuitiic, #e>*vfc 

[0 05 2] <%*ffiMt?0ff«>ft¥*ttfMC * 

[0 05 3] <*S£&#ttOfHB>±gEtf))tS£gUff 
*»«^Mt1IC©3a««ll:6»&, MKlOOmW 
/cm 2 <D«fit*|»3fc (AMI. 5) fcJMtU «»* 
ft, H*mff, 7-f/V7r??- 3ESI3b*&«G£l, 

[0 0 5 4] (HKiflU) 

•ftt£#7*Kft;tT I TO*'<y (39J*«tt 
R) ft#PET7>f/Ui» (3?ffi|ggi 2 00Q/D) £ 

[0055] <*S3«ft^<O^Si>3t*»(*«ffiD«r 

[0056] <3fcm£&#ttcof¥tf >±E©3fe««gHU 
^W^^^mffiDW^SSfflSA^, IftlOOmW 
/cm 2 <0»flSl*ia3t (AMI. 5) tr«M*U M*5« 

[0057] OtKflll) 

< jttmwiffftx&i > mm<DMt<? 9 ( t 

IO-0 5-1 ssjfr&s t-*9—* 

Onm) 15gSrtt*4 0g > N-^f*tfo!J K^l 

=.,V=.— ti\s (T/uK!> y^K C 8 H 17 C 6 H 4 (OC 
H 2 CH 2 ) n OH n^l 0) Sr^7^f— X2 0 gfc 
it{C^C^h^x-^--C5NrHI*U<«t P it 

fcw*>, ^a-ei2^ffiaftL» t©©*)4 5ot-c3 
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1~ftt##7* (Scffiigffi: 1 00/O20mmX24 
mmXlmm) SrfljVfc. #e>*lfc 1 0 u m 

tut. nhnitsti. mm* (i) i^ufcRu«»<o 
m&i o- 3 mo i/n icgaruitjs 

[00 58] <3fe«££ir?-©feK>:)fc¥iSJfcmffiF & 

[0 0 5 9] <3tS3C*»tt<0ffMi>±IE(O3tSXm* 
/cm 2 ©&(Bt*li&ft (AMI. 5) fc&JWU 

[0060] (lt«« 2 ) *t«0!| 1 Tf^S 

2 0 0^^6 0^1^31*16^. ^S«(Ctt 

y?m K-yffifft-Tf ^7 ^ (SffiSi/t l o a/ 

□ 2 0mmX2 4mmX 1mm) Srl^fc, ^5>hfc 
I©Ifttl2Mmtfcofc. fte>*Vfc«4\ 

(1) lC^L.fcRu«l«:<Oai : ?/-yPS» (tSlO" 3 
mol/l) lCg»LJ#«£SRK*8yi«:f? V>Jt¥*# 

[0061] <%m&&m*<oftm>%*mww&Gi 

[0 0 6 2] <3fefi3E&#tt<Of¥ffi>±SE<7)ft®3H!U& 

*©#¥8#wig Mioomw 

/cm 2 ©l§fil*l»3t (AMI. 5) SrHRItLfc. flft 
[ 0 0 6 3 J (Jtttfl 3 ) JtltM 1 t?f^» LfcKfc?* 
J:0»RJ:fc**U aft-Cl 2B*«|jattLfc„ 

r*7 y * K-3«fci-f ft* #5 * (3?E«ia i o o 

/□ 2 OmmX 2 4mmX lmm) SrfllV^fc. ftbtl 
[0 0 6 4] (lte«4) 

*>$j*a«±te»*L, iia-ci 2wnm<tu ^-w© 

*>2 5 0TC-C3 0#J)Dil&*J3$:lfiLrt:. &KfcttITO 
^y?§W*PET7^A'A (*B5«ffi: 2 0 00/ 

[oo6 5] ohms) 



yuvt-v AmmL* (MQft&my-mm 3 0 n m ) 

1 0 g £0 2 ro&££ 1 0 eiRS u XTMWfr'f 1 
4«rBMK«fcU 2« (**!>T;tf*, fc* 
AtSSsKy^ (JCffittftS) 2 2*8Wi$*Ta-&-a 

1 Oir^Jg^l 1 i(0aE*51 0 1 3hPa (1 a t 
m) fcfcSASCSISEU /X*16*>e>sM®l lrt 
wgfijJvi^l 8 K«jMxfc£8S« 1 7~Kfl:^*y 

PgPi55mmX 0. 3mm©.*!) y HKOfcWSrfllV 

ft. *»«Rc'tt7yjiiK-^aMtrf Gsngttt- 

OD ###7* (^ffi&gt : 1 0 Q/O 2 OmmX 2 
4mmX 1 mm) %«V\ WGlDS/V* 1 8 £X- Y#|6j 
1 0 mmX 2 0 mmcOfgaicKfkf ^ 

£#S«tt3 5 0 , CtC#«PLfc. #e>*v;fcK<0*t&«|!it 
£X$l§ifrlcJ;9P!'<fcii£*. <<u-?**4 hmx-bZ 
rt*WB*H&. #?>*x*:BI£, Wit* (1) ic^L 
fcRu«tfr©3i^>'-/HS« (I«10- 3 mol/l) 

[00 6 6] < ft«£&SI*©f£Sl>:)fc¥>i#««E * 

[00 6 7] <3fc*§m«M4©ff«>±E©3fe*S:** 
^•0*¥«iWt«E©**»«**»6, MS 10 0 mW 
/cm 2 ©8«t*li§3fc (AMI. 5) fcflMtU 

fc. «QSJKr*lC*Ufc. 
[0 0 6 8] (JtttflS) 

<jt*3«*affio^»> itttM i -am i>itmt?-f > 

2 0 OICC 6 0 5>*05»MJlSrll Lfc„ I T 
O^^-y^Kf+f PET7^A (^ffiSet: 2 0 00 

SCSttl 0 jim-C&ofc. ^bix^K©i»S«it4rXi« 

5Cti5»B$*tfc. #e>ftfcK&, wits: (1) IC* 
lfcRu»W)x#/-^» (»«1 0 _3 mo 1/ 
1) KgttLtt«&»ft*««*ff^%!NMWiH* 

[0069] <5t®3f«yR^©^i!!>3t^»»®ffiH3: 

[0070] <JtS«lft«?{40fFfiBi>±IB<03t«^»lR 
^<03t^»«:eSH<03t»S«(lld»e» fiBSlOOmW 
/cm 2 ©a©*»5t (AMI. 5) trRRMU Sffttt 
WSS:«JE. 7^7r^-. ^lftS»^Sr«f^U 
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[0071] mmme) 
itnm i 

[00 7 2] <ttS£&$* I S: 

[0 0 7 3 ] <3fcS3E&fctt<0S¥ffi>±fa*>3fc®3ESy|l 
I ISfilOOmW 
/cm 2 ©afiEl*l©Jt (AMI. 5) StR^W 

[0 0 7 4] (HJS0H7) 

(t i c 1 4 ) *w*H»«rFu ^nmc^jxx 

4^KJSfftfcrt. &Xf, *<0&. 4 5 0t;-C3 0^ 

[00 75] <3tS3Em^©^K>3t¥*ft:Sffi J * 

[0 0 7 6] <3fcS3E£1^<o»«>J:ffi<Z>3fcS&ifti* 
/cm 2 W!SfcfeB3t (AMI. 5) £181* U £»« 

[0 0 7 7] 



[0ffi<ofB^*KW] 

[0 2] *38W<0|Slfifl 1 ~ 7 fc*W 5fiXK$S«^ 

w#oRn] 

1 Kn&mm* 

2 xjts* 

2 a 89jg« 
2 b aUJ^SffiK 
3 

4 £« 

5 

6 

7 m^ffSFjffa 

8 #tifc#JS 

9 9' ttlt 
10 

11 

1 2 mm* wmm&) 

13 

14 y r xxm^w? 

1 5 j*Sff 

1 6 / X/U 

1 7 £fcg« 
1 8 

1 9 g&AD&ffl&iK 

20 *¥*mm 

2 1 Iftftf 

2 2 S^jKV^ (K2#^3R) 

30 jtrmmc 



-ii- 



[01] 



9 



■0- 



9' 



v. 



6 8 6 6 



30 



20 



2b- 
2o- 



[02] 




/ 




1 

18 

ft 









19 



21 



22 



(72)S8?3# ±S £*6 

#«jiimmj£ffimitfei6oo#* *±*n 

F 5F051 AA14 FA30 

5H032 AA06 AS16 BBOO BB05 BB10 
CC11 EE02 EE08 EE16 
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